Fibroblast growth factor-21 and the beneficial effects of long-chain n-3 polyunsaturated fatty acids.
Long-chain n-3 polyunsaturated fatty acids (LC n-3 PUFA) in the diet protect against insulin resistance and obesity. Fibroblast growth factor-21 (Fgf21) is a hormonal factor released mainly by the liver that has powerful anti-diabetic effects. Here, we tested whether the beneficial metabolic effects of LC n-3 PUFA involve the induction of Fgf21. C57BL/6 J mice were exposed to an obesogenic, corn-oil-based, high-fat diet (cHF), or a diet in which corn oil was replaced with a fish-derived LC n-3 PUFA concentrate (cHF + F) using two experimental settings: short-term (3 weeks) and long-term treatment (8 weeks). CHF + F reduced body weight gain, insulinemia, and triglyceridemia compared to cHF. cHF increased plasma Fgf21 levels and hepatic Fgf21 gene expression compared with controls, but these effects were less pronounced or absent in cHF + F-fed mice. In contrast, hepatic expression of peroxisome proliferator-activated receptor (PPAR)-α target genes were more strongly induced by cHF + F than cHF, especially in the short-term treatment setting. The expression of genes encoding Fgf21, its receptors, and Fgf21 targets was unaltered by short-term LC n-3 PUFA treatment, with the exception of Ucp1 (uncoupling protein 1) and adiponectin genes, which were specifically up-regulated in white fat. In the long-term treatment setting, the expression of Fgf21 target genes and receptors was not differentially affected by LC n-3 PUFA. Collectively, our findings indicate that increased Fgf21 levels do not appear to be a major mechanism through which LC n-3 PUFA ameliorates high-fat-diet-associated metabolic disorders.